AbStrACt
Objective This study aimed to assess the magnitude and determinants of road traffic accidents (RTAs) in Mekelle city, Northern Ethiopia. Methods A cross-sectional study was done using a simple random sampling technique. Setting The study was done in Mekelle city from February to June 2015. Participants The study was done among drivers settled in Mekelle city. Main outcome measures The main outcome measure was occurrence of RTA within 2 years. A binary logistic regression was used to identify factors associated with RTA. results The magnitude of RTA was found to be 23.17%. According to the drivers' perceived cause of the accident, 22 (38.60%) of the accident was due to violation of traffic rules and regulations. The majority of the victims were pedestrians, 19 (33.33%). Drivers who were driving a governmental vehicle were 4.16 (adjusted OR (AOR) 4.16; 95% CI 1.48 to 11.70) times more likely to have RTA compared with those who drive private vehicles. Drivers who used alcohol were 2.29 (AOR 2.29; 95% CI 1.08 to 4.85) times more likely to have RTA compared with those drivers who did not consume alcohol. Conclusion Magnitude of reported road traffic accident was high. Violation of traffic laws, lack of vehicle maintenance and lack of general safety awareness on pedestrians were the dominant reported causes of RTAs. Driving a governmental vehicle and alcohol consumption were the factors associated with RTA. Monitoring blood alcohol level of drivers and regular awareness to the drivers should be in place. Holistic study should be done to identify the causes of RTAs.
IntrOduCtIOn
Road traffic accident (RTA) is an accident, which occurs or originates on a way or street open to public traffic; resulting in one or more persons being killed or injured, and at least one moving vehicle is involved. RTA includes collisions between vehicles, vehicles and pedestrians and vehicles and animals or fixed obstacles. 1 RTA contributes to poverty by causing loss of productivity, material damage, injuries, disabilities, grief and deaths. 2 Deaths and injuries resulting from road traffic crashes remain a serious problem globally and current trends suggest that this will continue to be the case in the foreseeable future. 3 4 RTA is the major cause of economic loss globally. The total costs to public services identified as follows: older drivers, £63 million (£10 000 per fatality); people driving for work, £702 million (£700 000 per fatality); motorcyclists, £1.1 billion (£800 000 per fatality) and young drivers, £1.3 billion (£1.1 million per fatality). 5 Approximately 1.3 million people die each year in traffic-related accidents worldwide. 6 Road traffic injury is now the leading cause of death for children and young adults aged 5-29 years, signalling a need for a shift in the current child health agenda. It is the eighthleading cause of death for all age groups exceeding HIV/AIDS, tuberculosis and diarrhoeal diseases 7 and the deaths due to RTAs are predicted to become the fifth-leading cause of death by the year 2020. 6 The burden of road traffic injuries and deaths is disproportionately borne by vulnerable road users and those living in lowincome and middle-income countries, where the growing number of deaths is fuelled by transport that is increasingly motorised. Between 2013 and 2016, no reductions in the number of road traffic deaths were observed in any low-income country. 2 Although road infrastructures have a significant role in the Open access occurrence of RTA, the human factor is the most prevalent contributing factor of RTAs. This includes both driving behaviour (eg, drinking and driving, speeding, traffic law violations) and impaired skills (eg, lack of attention, exhaustion, physical disabilities and so on). 8 Poor conditions of quality of vehicles and less road safety are determinant factors for RTA in Africa 9 including Ethiopia. 10 WHO in 2011 reported that RTA in Ethiopia reached 22 786 which accounted for 2.77% of all the deaths. The report showed that RTA is the ninth killer health problem in the country. RTA makes Ethiopia 12th and 9th in the world and in Africa, respectively. 11 Mekelle is a fast growing regional city, which has a heavy traffic flow, especially during peak hours. 12 In Mekelle city, it was reported that RTA is increasing from year to year and it was shown that 96% of the causes were related to human risky behaviour whereas 4% was due to vehicle-related factors. 12 13 However, despite the growing magnitude of RTAs in the city, there is paucity of data on determinants of RTAs among drivers. In addition, to that the study can have significant role to fill the lack of data as there is lack of reliable data although it is a serious problem in most of the low-income and middle-income countries. 14 Hence, this study was conducted to assess the magnitude and determinants of RTAs among drivers in Mekelle city, Tigray, Ethiopia. This study can have a significant role in supplementing and informing the current status in achieving the United Nations (UN) Sustainable Development Goals (SDG) 3.6 for a reduction in the number of deaths by half by 2020. 15 
MethOdS

Study setting
The study was conducted among drivers in Mekelle city, Tigray, Northern Ethiopia from February to June 2015. Mekelle is the capital city of the Tigray regional state which is found at 783 Km north of the capital city of Ethiopia, Addis Ababa. Regarding road infrastructure: Mekelle city has 55 km asphalted, 23 km cobble stone and 152 km gravel road. 16 
Study design
A cross-sectional study design was used.
Participants
All drivers who were based in Mekelle city with a legal driving licence and who were driving taxi, Bajaj (three wheel taxi), private owned car and governmental car in Mekelle city were included in the study. Heavy truck drivers, drivers who were not working and sick during the study period, those who drive more than two vehicle types and those who came from other areas to Mekelle city were excluded from the study.
The sample size was calculated from a previous study, where the prevalence of RTA was reported, p=22% in Mekelle city. 12 Using 5% marginal error and 95% CI by the following formula: n= (Zα/2) 2 P (P-1)/D 2 Where n=minimum sample size required Z=standard score corresponding to 95% CI p=assumed proportion of drivers D=margin of error (precision) 5% n=3.84×0.1716/0.0025=263 Since the source population was less than 10 000(ie, 1500), sample size correction formula was used: nf=n/1+ (n/N) Where nf=desired sample size n=calculated sample size n=total population nf=n/1+ (n/N)=263/1+ (263/1500)=263/1.175=223.8~ 224
By adding 10% contingency for non-response, the sample size was 224+22=246.
Sampling procedures
A sampling frame was constructed by a vehicle plate number, which was obtained from Mekelle city transport office. The frame was subcategorised based on the type of the vehicle as a taxi, Bajaj, governmental vehicles and private/house vehicles. Subsamples were calculated for each category of vehicles proportional to the number of vehicles in the respective categories. Then, study subjects were selected using simple random sampling method (see figure 1 ).
data collection procedures and tools
The study subjects (drivers) were traced and interviewed for data collection. The drivers were traced at their destination for taxi and Bajaj, house cars in their working area and governmental cars at their offices using the car plate number. A structured interviewer administered questionnaire, adapted from different literatures, was used. The questionnaire was initially prepared in English and was translated into the local language Tigrigna. The instrument included: sociodemographic characteristics of drivers, risky behaviours factors and other variables which has a bearing on RTA. Trained data collectors and supervisors handled the data collection process.
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Patient and public involvement
Drivers in Mekelle city were involved in the study.
data quality control Pre-est was done on 5% of the sample at Adigrat town, Tigray region. Based on the pretest findings, necessary corrections were made to the questionnaire. Adequate supervision was undertaken by the supervisors and principal investigator during the data collection. Daily spotchecking of the filled questionnaires for errors or any incompleteness was done by the supervisors and the principal investigator.
data management and analysis The collected data were entered and cleaned in Microsoft excel 2007. Then, the data were exported and analysed using STATA V.12. Values of categorical variables were presented as frequencies and percentages. All statistical tests were performed at the 5% significance level.
The dependent variable was a occurrence RTA within 2 years which was dichotomised into yes (labelled '1') and no (labelled '0'). To prevent recall bias respondents were reinforced to remember the occurrence of RTA in the previous 2 years. Each independent variable was cross-tabulated and further evaluated for association in the bivariate binary logistic regression. Finally, variables significant in the bivariate analysis were entered into multivariable binary logistic regression analysis to identify determinants of RTA. Variables on risky behaviours, traffic safety rules and some other personal characteristics were used to interpret the adjusted OR (AOR) in the multivariate analysis under the adjustment of the sociodemographic variables. The final model was developed using a stepwise logistic regression.
The confounding effect of the explanatory variables was checked using forward and backward elimination techniques and any variable above 20% change of coefficient was considered as a confounder. Multicollinearity was checked using variance inflation factor (VIF) at a cut-off value of 10. Variables with greater than 10 VIF value were handled by removing the most intercorrelated variable(s) from the model and substitute their cross product as an interaction term. Final model fitness was checked using the The residuals were checked for influential outlier observations and the result showed that there were no suspicious influential outlier observations. Hosmer-Lemeshow test showed a χ 2 value of 9.41 (p=0.3085) which is greater than 0.05. The null hypothesis is not to be rejected, which implies that the model estimates adequately to fit the data at an acceptable level. The area under ROC curve was 0.7536 (see figure 2) . The predicting power of the independent variables for the dependent variable was 75.36%. Therefore, it can be concluded that the model fits the data reasonably well. No confounding factor was found.
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dISCuSSIOn
The main aim of the study was to assess the magnitude and determinants of RTAs among drivers in Mekelle city, Tigray, Northern Ethiopia. This study showed 23.17% of the drivers have reported having RTA in the previous 2 years. Ownership of the vehicles, driving after taking alcohol, driver's experience, used cell phone while driving were the determinants for RTAs among the drivers.
The study revealed that the magnitude of self-reported RTA in Mekelle city was 23.17%. There was a slight increment of accidents in this study compared with the previous study done in Mekelle city, which showed that the prevalence of RTA was 22%. 12 However, it is lower when compared with a similar study conducted in the same city among taxi drivers with four wheels, of which 26.4% of them reported RTA encounter within the past 3 years. 17 This variation might be due to the fact that the city is expanding where the population size is increasing. Or it might be due to the differences in the RTAs report period where the current study included reports of RTA in the past 2 years from the time of the study. About three-fourths (75.44%) of the accidents of this study, happened at either T-junction or cross roads. The finding of this study is higher as compared with recent statistics from USA and India which showed, approximately 55% of the total traffic crashes and 23% of crashes with fatalities in urban areas in the USA occur at intersections and approximately 32% of urban traffic crashes take place at intersections in India. 18 This difference might be due to infrastructure differences like traffic lights in the intersections of the roads. Because traffic signals do help to prevent collisions if obeying for traffic rules by the drivers. 19 In this study about 22/57 (38.60%), 13/57 (22.81%), 10/57 (17.54%) and 9/57 (15.79%) of the reported causes of RTAs were due to violation of traffic laws, lack of vehicle maintenance, lack of general safety awareness on pedestrians and violation of speed limit. This finding is similar with the study on the comparative analysis of literature concerning road safety, which showed that the causes include: lack of control and enforcement concerning implementation of traffic regulation (primarily driving at excessive speed, driving under the influence of alcohol and not respecting the rights of other road users (mainly pedestrians and cyclists), lack of appropriate infrastructure and unroadworthy vehicles. 20 This is because, obeying traffic laws are designed to protect the drivers and other people, animals or from destruction of properties around the road and it self the road. In other words by knowing the rules of the road, practising good driving skills and generally taking care as a road user can help a vital role in preventing a crash.
This study identified that ownership of the vehicles was found to be predictor of RTA. RTA was 3.78 times Open access more likely among those who drove governmental vehicles. A study on Arab gulf countries as compared with other countries showed that vehicle ownership levels and safety parameters in both developed and low-income and middle-income countries is presented to highlight the relative seriousness of the road safety situation in different countries. 14 The possible justification for this to be happen might be due to the fact that governmental drivers might violate the traffic rules and speed up to arrive timely at workplace especially at the peak hours.
This study revealed that driving after taking alcohol was found to be an aggravating factor for RTA. Drivers who drove after consuming alcohol were 2.29 more likely to have RTA compared with those who do not consume alcohol. This finding is similar to a similar study which showed that individuals who drank alcohol were 3.2 times more likely to encounter RTA. 21 It was also supported by the Great Britain department for Transport provisional estimates for 2013 which showed that between 230 and 290 people were killed in accidents in Great Britain where at least one driver was over the drink drive limit. 22 Another study also showed that impairments from alcohol was associated with traffic accident of crashes and deaths. 23 24 This might be due to the nature of alcohol that has a range of psychomotor and cognitive effects, including attitude, judgement, vigilance, perception, reaction and controlling. 25 This can increase accident risk by lowering cognitive processing, coordination, attention, vision and hearing.
This study has also revealed that as driver's experience increases by 1 year, the probability of getting RTA decreased by 26 percent. This finding was similar to the finding of a study in 2003 which showed that as the drive miles and experience increases, the probability of selfreported crash decreased. 26 This might be due to the anticipation of potentially hazardous traffic situations, which require years of practice.
The likelihood of RTA was 1.8 times higher among drivers who used cell phone while driving compared with these who do not use. This study is consistent with a previously done study in Mekelle city. 17 Other studies have also reported that drivers distracted by mobile devices such as smartphones and/or other in-vehicle devices are at risk for a serious negative outcomes. [27] [28] [29] A similar study indicated that telephone use while driving increases the likelihood of RTA/crash by a factor of four, while texting by around 23 times. 30 This is because of loss of attention to surroundings while driving.
The findings of this study showed visual impairment was not found to be a predictor variable for RTA. But a study done in Ibadan town Nigeria showed that drivers who had visual impairment were 1.6 times more likely to encounter RTA. 31 Therefore, this needs further investigation.
The strength of this study is that data quality was assured under close supervision of the principal investigators during both data entry and data collection time. Appropriate statistical methods were used to present the findings of the study. Despite this strength, the study has certain limitations. Due to cross-sectional study design nature, establishing causality is not possible. In addition to that, there may be recall bias and the analysis of this study misses some important variables like quality of the vehicles and road safety.
COnCluSIOn
The magnitude of RTA was high. The intersections of the roads were the main cause of RTAs. Violation of traffic laws, lack of vehicle maintenance and lack of general safety awareness on pedestrians were the dominant reported causes of RTAs. Driving a governmental vehicle and alcohol consumption were the factors associated with RTA. Monitoring blood alcohol level of drivers should be in place. Education on traffic laws and regulations should be given to drivers on regular basis. In addition to that a holistic study should be done to identify the causes of RTA. Due to the similarities of the cities in North Ethiopia, this study can represent to other cities in Northern Ethiopia.
